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Background

Results

The impact of changing biodiversity on ecosystem
function is a central theme in conservation biology.
Increasing species richness has been shown to enhance
critical ecosystem processes such as decomposition,
productivity, and nutrient recycling. However, functional
diversity, that is, the number of different traits
expressed by the species that make up a community, may be
a more important factor in determining the functional
capacity of an ecosystem.
Human disturbances such as deforestation and urban
sprawl lead to excess erosion and deposition of sediments
in streams and lakes. These anthropogenic processes lead
to a modified abiotic environment that can also influence
the ability of an ecosystem to function properly.

Following 21 days:
• Leaf decomposition and suspended and periphytic algae varied
significantly between high (three species) and low (one species)
diversity treatments
• Turbidity and fine particulate organic matter (FPOM) were
significantly different across sand and gravel substrates.

Greater functional diversity of invertebrate
improves leaf degradation in aquatic habitats.

Figure 1
Three invertebrate consumer species reduced periphytic biomass by 22%, and
chlorophyll-a by 25% compared to species monocultures.

• Increased human impact on ecosystems has resulted in
global biodiversity decline and alteration of the physical
environment.
• Loss of biodiversity may decrease the functional
capacity of an ecosystem.
• Ecosystems have evolved to function under specific
environmental conditions, and modification of the physical
environment, e.g., a gravel bed stream becoming filled
with sandy sediment, may impair ecosystem function and/or
shift the identity of the assemblages composing the
ecosystem.

Hypotheses
• Increasing functional diversity of invertebrate
consumers will increase grazing pressure on periphytic
algae and enhance leaf decomposition via facilitation and
resource partitioning.

Figure 2
Three invertebrate consumer species reduced suspended chlorophyll-a by 19%
relative to single species treatment.

Methods

Figure 3
Increasing the number of invertebrate consumer species significantly
increased leaf degradation.

Invertebrate collecting
from the Chippewa River,
Eau Claire, WI, September
2006.

enhances grazing pressure on periphyton and
suspended algae.

The abiotic environment (i.e. substrate) is an
important factor in
determining turbidity and quantity of fine
Implications
particulate organic matter.

Investigate the importance of substrate type on
biological oxygen
demand (BOD).

• Biological oxygen demand (BOD) will be greater in a
sand environment compared to a gravel environment due to
greater surface area, allowing increased microbial
colonization and metabolic activity.

Increasing functional diversity of invertebrate
herbivores

decomposers

Objectives

Assess the effects of functional diversity of
invertebrate
consumers on leaf degradation and primary
productivity.

Conclusions

• Preservation of ecosystems on a global scale is
essential to maintain the services provided to humanity,
such as providing clean water and regulating water cycles.
Figure 6.
Ecosystem function
increases as
functional diversity
increases. Moreover,
the rate at which
ecosystem functioning
increases is dependent
upon redundancy of
functional groups.

Figure 7.
Sand and gravel
substrates, two common
stream bed types.

54 mesocosms containing
sand or gravel substrates
and 0, 1 or 3
invertebrate species.

Future Work
• Examine periphytic algae from the experiment to
determine how substrate type and consumer diversity affect
algal community structure.
Three invertebrate
consumers:
• Water boatman
(top)
• Amphipod (middle)
• Snail (bottom)
Each mesocosm contained:
• Ten, 3 x 4 cm leaf
sections
• Five tiles for algae
growth
• Substrate (gravel or
sand)
• Invertebrate consumers

Figure 4
Turbidity was 3.6 times greater in mesocosms with a sand substrate compared
to gravel. Fine particulate organic matter (FPOM) showed a 3.5-fold
increase in mesocosms with sand substrate relative to conspecifics
containing gravel substrates.

• Analyze leaf samples to assess the importance of
substrate and consumer diversity on bacterial community
diversity.

Acknowledgements
We would like to thank Katelin Holm and Megan Ring for their
help scrubbing algae from tiles, Johanna Oosterwyk for the use
of the Phillips Hall greenhouse, and Jeff Hornung for help with
poster construction. Snail and boatman images courtesy of:
http://www.bgsd.k12.wa.us/hml/jr_cam/macros/tl_pond/images/tlp511-05_45.jpg
http://www.cals.ncsu.edu/course/ent525/water/aquatic/images/09.j
pg
Figure 5
Biological oxygen demand (BOD) showed no significant differences across
species diversity treatments or substrate type

